Background. Morphometry of cells found in normal and abnormal smears taken from the vagina and the uterine cervix is the assessment of the size and diameter of their nuclei. The values of these quantities provide information on the origin of these cells and the degree of possible anomalies. determining the morphometric traits of different types of cells found in the cervix and the uterus is a very important element in the diagnosis of disorders that often lead to cervical tumors. Objectives.The aim of this research is to determine the morphometric characteristics of cells found in cervical smears by measuring the cell circumference, the diameter of the nucleus and the cell surface areain order to identify which clinical group the cells belong to, which facilitates diagnosis. Conclusions.The statistical analysis shows significant differences between the morphometric traits in the different clinical groups, which indicates that morphometry can be used in cytological diagnosis (Adv Clin Exp Med 2014, 23, 2, 289-293).
Morphometry of cells found in normal and abnormal smears taken from the vagina and the uterine cervix is an assessment of the size and diameter of their nuclei. The values of these quantities provide information on the origin of these cells and the degree of possible anomalies. determining the morphometric traits of different types of cells found in the cervix and the uterus is a very important element in the diagnosis of disorders that often lead to cervical tumors. However, there are also other important factors in diagnosis, such as the cell system in the smear, the total number of cells, the number of nuclei, the number of nucleoli and chromatin placement in the nucleus. The presence of cells with specific characteristics indicates the clinical changes involved. The Bethesda System is the most commonly recommended classification system for cytological smears; it reflects the most current knowledge about irregularities in cervical smearsand is associated with new technologies for diagnostic testing that have emerged in the last decade [1] [2] [3] .
Material and Methods

Material
The material consisted of cervical smears collected in the department of Pathomorphology and Oncological Cytology at the Wroclaw Medical Univerisity, Poland. Smears from different clinical groups were tested: normal smears, where the superficial cells and glandular cells were evaluated separately; smears showing the presence of atrophic cells; smears with atypical squamous cells of undetermined significance (aSC-US); smears with lowgrade squamous intraepithelial lesions (LSIL) and high-grade squamous intraepithelial lesions (HSIL); and smears showing the presence of cervical tumors. In addition to these cell groups, atrophic cells (atrophic cells occur in smearsin which there is a lack of superficial cells) were also assessed. In some hormonal states, where there is a decrease in estrogen production in the body, cells of the intermediate and by-base layers are observed in the smear. The presence of greater or lesser numbers of polymorphonuclear neutrophil granulocytes is a characteristic feature of these hormonal states as well [4, 5] . The smears were tinted using the He and the Papanicolaou methods. The study measured 100 cells for each of the stages in the Bethesda System.
Methods
The assessment of morphometric feature was done using the dotSlide system (Olympus, Poland). Using this imaging system, the cell circumferences, the cell surface area and diameter of the nuclei from each group were measured. The dotSlide system is not only a digital virtual microscope, but also an imaging system used in "virtual microscopy" -the digital equivalent of a conventional optical microscopy [6] .
for normal cells, atrophic cells, groups of cells with aSC-US, LSIL and HSIL and tumor cells, the following statistical parameters were calculated for each of the 3 attributes (the cell surface area, cell circumference and the diameter of the nucleus): the average value, the minimum and maximum values, the median and standard deviation. These parameters are presented in Tables 1-6 .
Statistical Analysis of Test Results
STaTISTICa 9 software (StatSoft, Tulsa, USa) was used applied to perform the statistical analysis. In order to check whether there are statistically significant differences, it was necessary to check whether the distributions are normal or abnormal. The Shapiro-Wilk test was performed. Next, anonparametric Kruskal-Wallis aNOVa was carried out to determine the presence or absent of differences among the groups. The level of statistical significance was α = 0.05.
Results
The Shapiro-Wilk test showed that for the cell surface area, each group was characterized by a normal distribution. for the cell circumference, the analysis showed that only the group of superficial cells had normal distribution. for the diameter of the nucleus, only the atrophic and LSIL groups had normal distribution. Based on the values calculated in the non-parametric Kruskal-Wallis aNOVa (the result for each attribute is p < 0.001 [Table 7]) and the box-and-whiskers plot ( fig. 1-3) it can be concluded that there are statistically significant differences between the groups. On the basis of the measurements and the statistical analysis, it can be seen that the largest measured cells are the superficial cells; the atrophic cells are smaller than the normal ones. The average, maximum, minimum and median values show that the diameter of the nuclei of cells derived from the aSC-US group is larger than the nuclei of normal cells. 
Discussion
Based on the statistical analysis, it can be concluded that all the groups differ from each other enough to permit the use of their morphometric characteristics for diagnostic purposes. Taking into account the cell area, superficial cells from the normal group had a much larger area than all the other groups, so they can easily be distinguished. atrophic cells differ significantly from superficial cells, but are similar in area to cells from the aSC--US group. The other parameters -the cell circumference and the diameter of the nucleus -can also be used. The differences in the values of the cell circumference are not very large, but aSC-US cells have larger nuclei than atrophic cells. a similar situation can be seen in the case of atrophic cells compared to both LSIL and HSIL cells. The The results of the tests show that there are many differences between the various groups of cells. This is confirmed by the statistical analysis as well. The cells belonging to each group of cytological changes can be identified on the basis of the morphometric characteristics measured, and this can be applied in diagnostic cytology. However, in some cases, these measurements do not give an unambiguous answer to the question which cytological changes are involved. The help of a skilled cytologist is still needed to dispel all doubts. 
